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Biological/Biomedical Applications of Liquid Chromatography III is a 420-page volume containing a series of 22 papers presented at the third liquid chromatography symposium in Boston, Massachusetts, October 11 and 12, 1979 . If any one has had any doubts about the practical applications of HPLC (High Performance Liquid Chromatography) toward analytical problem solving in the biological sciences, this book should be required reading. It is altogether fitting that the book begins with a discussion of liquid chromatography in the clinical laboratory. It is in this paper that the pros and cons of HPLC are candidly discussed with respect to the socalled analytical competition provided by colorimetry, spectrophotometry, GC, TLC, electrophoresis, fluorimetry, ligand assays, and mass spectrometry. Although not an in-depth comparison, it raises some important questions when considering LC over the other methods. From a clinical point of view, speed of analysis with minimal interference from sample artifacts become important criteria when judging a technique for quantitative and qualitative analysis. The next three papers discuss in detail the development of clinical methods for drug analysis in serum and urine. It is clear from these discussions that the column technology for HPLC has developed to the point where components of interest in complex mixtures are being selectively and reliably analyzed in less than 15 minutes with a minimum of sample preparation. Further emphasis is correctly placed on the important fact that the utility of an HPLC method often depends heavily on the column's integrity during the planned analyses. The introduction of the radial compression system is one way to maintain column performance and is adequately discussed in two papers. Although considerable time is spent discussing ways to produce mechanically stable columns and applauding manufacturers' efforts to address this problem, it was somewhat disappointing to see that no one mentioned the effects of column temperature on reproducibility of retention times. In spite of the obvious role temperature plays on the retention of components in, for example, reversed phase chromatography, it is often overlooked as a contributor to irreproducible results in HPLC. Perhaps this is an area for future discussion. It certainly does little, however, to detract from the overall relevance of this book.
Interferences from nonresolved components, an additional problem in HPLC analysis, is addressed superbly by many of the authors in this book. The beauty of a chromatographic process, which uses highly efficient columns, is its ability to present to the detector a single component for quantitation. In cases where dirty samples contribute heavily to the chemical noise of the chromatogram, highly selective detectors are required to lessen the resolution burden on the column.
Two papers apply post column technology toward this purpose in the analysis of catecholamine metabolites and enzymes in serum and urine. The principle is quite simple in that the eluting component of interest is selectively reacted either enzymatically or chemically to produce a species that will respond to an in-line detector.
Details of the problems associated with the implementation of post column reactors are discussed with important references to key authors in the field. An interesting application of post column reaction schemes is also presented by Bostick to monitor LD isoenzymes separated on anion exchange chromatography. He uses a specially designed electrochemical reactor to oxidize the NADH produced by the eluting enzyme which catalyzes lactate to pyruvate in a buffered reaction mix containing NAD.
By monitoring an absorbance change at 340 nm due to the electrochemical oxidation of NADH referenced to itself, a highly specific method for quantitating LD isoenzyme in serum was implemented. An equally exciting post column technique using a fluorimeter with a flow cell is described for creatinine kinase in serum, further demonstrating the power of this technique for doing qualitative and quantitative analysis of enzymes by HPLC. A recent addition to the detector capabilities of HPLC is the electrochemical detector. In a paper presented by Davis, the use of this highly selective and sensitive detector in the determination of aromatic amino acid metabolites is expertly discussed. In this same paper, a split column technique that is effective in minimizing run time without running a gradient is described. This is an important contribution to anyone who has ever tried to operate an electrochemical detector at high sensitivity during gradient elution.
Perhaps one of the newest areas for HPLC as a rapid and precise analytical technique is in the area of peptide mapping. A rather apt description, by Fullmer, of this methodology suggests a future trend toward HPLC as the technique of choice. Of course, no discussion is complete in this area unless amino acid analysis is mentioned. The two papers that touch on the subject discuss only precolumn derivitization using dansyl chloride, with little or no mention of the many post column techniques that are available today. The objection raised to post column reaction of amino acids is the development of a complex apparatus that eventually would have to be dedicated to the instrument. Although true in 1979, recent developments in post column reactor technology, which makes this simple component easily appended to any liquid chromatograph, negates the impact of this objection. The use of high performance gel filtration columns is discussed by McKean, showing the speed and ease of protein separations that formerly took days to complete. Indeed, HPLC has met the challenge of resolving high molecular weight biopolymers and, as the papers on carbohydrate separations indicate, oligosaccharides and their isomers are easy candidates for separation on adsorption and partition columns. The synthetic high-performance affinity packing prepared by McGuire in which DNA is immobilized to evaluate eukaryotic RNA polymerases in cell extracts indicates future column technology for dealing with molecules of high molecular weight.
The strength of HPLC in the biological sciences has long been recognized for its ability to analyze labile molecules which otherwise yield artifacts when derivitized to produce volatile moieties for GC or MS. The paper presented on prostaglandins in human seminal plasma clearly demonstrates this point in a series of experiments that show the artifactual interconversion of PGE to PGA when preparing samples for GC and MS. The experimental protocol used to arrive at these conclusions is worth examining. The only area not discussed in this book was nucleoside and nucleotide separations. Since this symposium focused heavily on the clinical applications of HPLC, little importance apparently was attached to nucleotides or nucleosides as clinical markers for pathological states. However, pyrimidines were discussed in a paper describing the LC of urinary pyrimidines for evaluation of abnormalities in pyrimidine metabolism; it clearly shows the importance of HPLC for clinical evaluation of disease states. The title of the last paper, "Quantitative Determination and A volume such as the one considered here is different from many of the "Reviews" books available today: (1) it is sponsored by two major scientific societies, The Society for Epidemiologic Research and the International Epidemiological Association; and (2) it is published under the editorial management of a major journal, the American Journal ofEpidemiology. We expect such a volume to be well edited and of high quality, and the result generally supports such an expectation.
The target audience is not specifically indicated, but the editors state that their objectives regarding the length of papers lies between "the briefest summaries" and "the most exhaustive treatises." This allows for wide latitude, so its presence is no surprise. Papers range from 1 1 to 30 pages (including citations), with a median of 18 pages. The number of citations varies from 45 to 281, with a median of 90. The reviews will be helpful to professionals in other fields interested in the topics and to those wanting a general review/update or a start for a bibliographic search. The editors justify the volume on the basis of (1) the increasing importance of epidemiologic research in clinical medicine and public health; (2) the increased concern over environmental, iatrogenic, and pharmacologic hazards; and (3) the lack of any "other review series in the English language devoted wholly to epidemiology."
The eleven reviews in Volume 2 include a discussion of four major methodologic strategies in "genetic epidemiology" (the definition of which is problematic); and several reviews on the epidemiology of specific conditions, or problems, such as environmental carcinogens, insulin-dependent diabetes (with emphasis on the role of virus infection), sudden infant death syndrome (SIDS), stroke, laryngeal cancer, Creutzfeld-Jacob disease, and fox rabies in Europe. The current status of the epidemiology of two diseases controllable by immunization (measles and rubella) is considered. The final paper reviews the nature and contributions of disease registries and suggests methods to evaluate the quality of the data derived from them. The papers are informative and thorough, if these topics interest you.
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